I
X 1934, F. X. Wilson et al. 1 showed that if the biphasic lead of the electrocardiogram is represented as the algebraic sum of two theoretical monophasic curves, it follows that the area (AQEST) of the biphasic curve is equal to the difference between the areas of the two monophasic curves, a quantity which is independent of the time relation of the two monophasic curves and, thus, must be independent of the path of accession. Wilson's experimental support for this hypothesis was derived from comparison of the area measurements of sinus beats with those of ventricular premature beats induced in the hearts of dogs. While the correspondence left something to be desired, Wilson felt that it furnished adequate support for the hypothesis. Other opinions of the significance of this data have been expressed. 2 In a recent paper 3 were published the results of experiments designed to test the validity of the hypothesis as it may apply to the electrogram of a segment of turtle heart muscle, employing electronic integration as the method of area measurement. These results showed that when only the path of accession is changed the magnitude of AQRST remains precisely constant, ( fig. 1) . In obtaining the records to be presented in this paper, a similar technique, including the use of electronic integration, was employed.
It should be emphasized that the notion that the magnitude AQRST is independent of the path of accession is a mathematical consequence of the hypothesis which represents the biphasic lead as the algebraic sum of paired theoretical monophasic curves. It follows that evidence which supports the former proposition in a precise manner lends powerful, albeit indirect, support to the latter.
More recently, in experimenting with one of our preparations, slowing of conduction across the muscle segment was produced to such an extent that the depolarization and repolarization of one end were frequently, but not always, completed before the impulse reached the other. Under these circumstances, the two monophasic action potential (M.A.P.) curves were frequently recorded directly by the same electrodes which were being employed to record the biphasic lead. When conduction was a bit more rapid, various forms of complexes were recorded in which the elements of each monophasic curve can be de- ture from precision in this result is easily explained on the basis of change in cycle length.
Next, it was found that slowing of conduction could be produced by pressing a sharp edge against the center of the segment of the heart muscle strip. Frequently, complete block was produced, and a single M.A.P. curve was recorded. When the pressure was not too great, conduction improved when sufficient time for recovery was allowed before resuming stimulation. Records like those shown in figure  3 (A, B, and C) were obtained in this fashion. In these figures, it will be noted again that the electrogram of the segment of heart muscle is resolved into two oppositely directed monophasie action potential curves and that the integral of the biphasic curve, whatever its form, is equal to the algebraic sum of the integrals of the two monophasic action potential curves. Discussion It has been shown: that stimulation of a preparation of a small segment of a strip of turtle heart muscle produces electrical effects recorded as a biphasic lead; that this biphasic lead is, in fact, the algebraic sum of two monophasic action potential curves; and that regardless of the path of accession, i.e., regardless of the form of its complexes, the area of the biphasic lead is equal to the algebraic sum of the areas of the two M.A.P. curves. Thus, provided that the M.A.P. curves do not change in form or duration, the magnitude AQRST is independent of the path of accession. Under these circumstances, the magnitude of the area of QRST, depending only on the form and duration of the M.A.P. curves, may be employed as a measure of the net effect of local differences in the repolarization phenomena. This is the principle of the ventricular gradient. In (B mathematical concept, for it is a mathematical consequence of the representation of the electrogram as the sum of two monophasic action potential curves. Insofar as it applies to a segment of a strip of turtle heart muscle, it now rests upon firm experimental basis.
Summary
The concept of the ventricular gradient is based upon the theoretical representation of the electrogram of a myocardial fiber as the sum of 'two monophasic action potential (M.A.F.) curves, each of which represents the electrical activity of one-half of the fiber. Wilson showed that from this premise certain mathematical deductions are possible: (1) that the area of the electrogram is equal to the sum of the areas of the two M.A.P. curves; (2) that this area is independent of the relation of the two M.A.P. curves with respect to time and, therefore, that it is independent of the path of excitation; and (3) that as a corollary of the latter, the measurement of the area of the electrogram may be used as a measure of the net electrical effect of local differences in repolarization.
The present paper reports the results of experiments in which the electrical effects of a segment of a strip of turtle heart muscle were recorded as biphasic complexes and as two M.A.P. curves. Accurate measurement of the areas by means of an electronic integrator supports Wilson's premise. These observations furnish experimental confirmation of the theoretical basis of the concept of the ventricular gradient.
